Introduction
In November 1983 a Yorkshire Television programme (Windscale: the Nuclear Laundry) suggested that there was an excess incidence of childhood leukaemia and other cancers in the village of Seascale and some neighbouring areas close to the Sellafield nuclear site on the coast of Cumbria. The Black committee (of which MJG was a member) was set up to investigate this suggestion and made recommendations for four epidemiological studies related to childhood cancer in West Cumbria.' Three of these, two reporting the occurrence of cancer among children born or attending BMJ VOLUME 300schools in Seascale2 3and one examining the distribution of childhood cancer in the Northern region,4 have been published. Part of the rationale behind the recommendations was that geographical studies of incidence or mortality include little or no direct information on individuals with or without the disease. Thus the Black report recommended that "a study should be carried out on the records of those cases of leukaemia and lymphoma which have been diagnosed among young people up to the age of 25, resident in West Cumbria. These cases should be compared with suitable controls in respect of factors that could be relevant to the development of leukaemia and lymphoma."
This study, carried out in response to this recommendation, addressed the following hypotheses: firstly, that the raised rates within the area are due to a high frequency of known causes of childhood leukaemia and lymphoma and, secondly, that the raised rates are associated with some aspect or aspects of the Sellafield plant. More specifically, the identified cases and controls served the following four predetermined study aims. (1) To examine maternal exposure to medical x rays and the occurrence of infectious diseases during pregnancy, since the former is an accepted cause of leukaemia in children59 and the latter is suspected. 9'-( 2) To examine the geographical distribution at birth, in particular to obtain information on proximity to Sellafield.
(3) To examine habits that might have enhanced exposure to radionuclides released from Sellafield -for example, consumption of fresh seafood and playing on the beach.
(4) To examine the occupations of the parent population, in particular to obtain information on employment at Sellafield and occupational radiation dose.
Using West Cumbria for the study included a larger area than that (mainly Seascale) in which the excess incidence (mainly of leukaemia) had been reported.' Nevertheless, it contains stretches of coastline, including estuaries, where concerns had been BMJ VOLUME 300 The controls The selection of controls was from registers of live births at the Office of Population Censuses and Surveys. Two groups of eight controls of the same sex as the case were taken from the register into which the case's birth was entered. The appropriate register was identified with the help of the National Health Service central register when necessary.
For one group (area controls) searches were made backwards and forwards from the case's entry in the birth register until the nearest four appropriate controls in each direction were found. Only births to mothers with a West Cumbria address were included. For the second group (local controls) the residence of their mothers was matched for residence (civil parish) of the mothers of the case at the date of birth, although otherwise the procedure was as for the first group. Date of birth matching was within six months for 99% of area controls and 92% of local controls. The area controls were particularly relevant to the geographical analysis mentioned in study aim 2, although their selection was stratified by birth registration district.
There was thus effectively matching of controls on sex and date of birth, and each group of controls was registered in the same district or subdistrict (12 in number over the 35 years) as their case. This method of control selection was used for ease of procedure, to obtain close matching for date of birth, and because there is not thought to be an area of residence bias in the order of births within any register. The same individual could have been used as a control in both groups. Thus, if any one of the four adjacent births of the same sex to a case was also from the same civil parish then this control would have been in each group.
For each control a check was made at the National Health Service central register to see whether they were still alive and for any cancer registration particulars. Thirty four controls who were found to have died (25 infant deaths) before the date of diagnosis of their matched cases were excluded, but no controls were found to have been registered with cancer by, or died from cancer within 10 years of, the date of diagnosis of their matched case.
Additionally, to have the potential to be a case in this study at the appropriate time, controls had to have been resident in West Cumbria at the date of diagnosis of their associated case. This information was determined initially at the National Health Service central register by reference to the family practitioner committee area of registration at the appropriate date. In total 195 controls registered outside Cumbria were thus excluded. Residence particulars for controls with a Cumbrian registration or no registration were examined in questionnaires sent to parents (see later) and a further 13 excluded. Those left out from the questionnaire part of the study, together with non-responders, were reviewed within the Cumbria Family Practitioner Committee records at the relevant date with no subsequent exclusions. 
Parents ofcases and controls
Identifying particulars for the parents of each case and control were found from the child's birth certificate and elsewhere, such as obstetric and general medical records. The aim was to identify uniquely the parents in the National Health Service central register and thus ascertain whether they were still alive. For parents found to be alive, and if they were eligible for the questionnaire part of the study (see below), their current family practitioner committee registration was traced to enable them to be contacted through their own general practitioner. Local family practitioner committees were able to identify the parent's general practitioner's name and address, as well as the parent's recorded residential particulars. The National Health Service central register posted the questionnaires together with covering letters to the family practitioner committee and the general practitioner explaining the study and asking their cooperation. Also included were a letter and questionnaire to be addressed to the parent by the family practitioner committee or general practitioner. The general practitioner was asked to return an "action slip" to let us know what he or she had done. In particular, the general practitioners were asked to consider whether there were any reasons for not posting the questionnaire to the parent-for example, if the parent was known to be ill or the questionnaire might cause unacceptable distress-and if so to return the package to the central register with a note to this effect. Before the questionnaires were posted the district medical officer (JDT) wrote to all general practitioners in West Cumbria explaining the study and requesting their cooperation, and this was accompanied by a request in the local newspaper seeking parents' participation. If replies were not received from parents within three months a reminder package was sent, with a "reply slip" for the parents to return if they did not want to complete the questionnaire. No further attempts were made to obtain replies.
Content-The purpose of the questionnaire was both to obtain information which had been partly collected through the methods described earlier but now directly from the parents and to request data otherwise unavailable. Thus we asked the parent about antenatal care, including x ray examinations and infectious illnesses, during the relevant pregnancy. Also we asked for the residential and occupational histories of both parents from the time they left school, as well as the residential history of their child. Other data requested included the child's birth weight, childhood activities on the beach and in the Lake District, and family habits in eating fresh seafood and home grown vegetables.
Response- Geographical data One aspect of the study was to compare the geographical distributions of the cases and controls in relation to Sellafield. For this purpose residential addresses at birth for cases and controls were identified on Ordnance Survey maps, and national grid references accurate to 100 metre squares were obtained for most (87%) addresses. For the remainder the accuracy was less, and in some instances addresses were untraceable, mainly those from the earlier years covered by the study. This method allowed a modified approach to the geography of cases rather than simply examining routine mortality and cancer registration statistics."-" 5 The differences in approach are at least twofold: firstly, the use of controls rather than census figures to represent the population and, secondly, location at birth rather than diagnosis. In fact, the cases tended to be diagnosed at the same address or at one close to where they had been born.
Occupational data
Occupational data on the parents of cases and controls were obtained from three different sources. Firstly, we abstracted parental (mainly fathers') occupations from the birth certificates of their children. Secondly, we obtained occupational histories by questionnaire. These sets of data were coded to both occupation and industry using standard classifications'6 17 with local additions. Thirdly, we crossmatched our computer file of study subjects with that of the past and present Sellafield workforce to indentify people who appeared on both files. This linkage was carried out using surname, initials, and date of birth, with incorporation of forenames and National Health Service numbers when available on both files. For those subjects identified as having worked at Sellafield, British Nuclear Fuels subsequently supplied us with dates of employment at the site and external whole body ionising radiation dosimetry on an annual basis. The radiation dose in each year had been estimated from monitoring with dose meters worn on the trunk, and our figures came from the data on which satisfactory quality checks have been reported8 19 No details of exposure to internally incorporated radionuclides are yet available, though they will become so. This information was used to examine the relative frequency of employment and radiation exposure at Sellafield among parents of cases and controls and also to examine relations with other occupations and industries. Table VI shows the extent to which job data were available. Job descriptions were entered on birth certificates for most fathers (97%) but for only few mothers (about 2%, as expected from birth registration practice). Data from questionnaires, however, were obtained to a similar degree on both fathers and mothers (about 40% overall).
CONCORDANCE OF DATA Antenatal x ray exposure- Table VII shows data on abdominal x ray examinations during pregnancy obtained from hospital obstetric records compared with data from the questionnaire for cases and controls separately. Although the overall agreement between the sources was reasonable, there were notable discrepancies-for example, out of 35 documented x ray examinations 15 (43%) were not recalled by the mother. There was, however, no evidence of any bias between mothers of cases and controls in their recall.
Employment atSellafield- Table VIII shows findings on fathers' employment at Sellafield at the birth of 
Conclusions
We recognised at the outset that obtaining complete information on cases diagnosed over a 35 year period and their contemporary controls would be impossible owing to the lack of historical records and the difficulty of tracing parents. This was partly the rationale for taking eight area and eight local controls to allow for some attrition. Cases were ascertained from multiple overlapping sources and their identification was probably as complete as possible. Information on their diagnosis was available almost always from medical records and in over half was subject to independent pathological review. Obstetric records on the mothers of the cases and controls were identified for fewer than half the births and information was necessarily less complete in earlier years.
The level of tracing of vital status and current whereabouts of the parents was quite high, and questionnaires were posted, mainly to mothers, through their general practitioners for 90% of eligible subjects. The response rate for completed questionnaires overall, after one reminder, was 64% but higher for cases than controls. Geographical data on address at birth were coded to grid references with a high degree of accuracy. Occupational and industrial data on most parents were collected from at least one of three sources: birth certificates, questionnaires, and the Sellafield file on the past and present workforce. Annual recordings of the external dose of whole body ionising radiation from personal dose meters worn on the trunk were obtained from an extension of the same databank as used for the follow up study of Sellafield workers. '8 19 When information was available from more than one source the concordance was generally high-for example, it was high for occupation and social class but less so for exposure to x rays and viral infections. 
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Introduction
Perinatal mortality still commands cnsiderable attention from the media, politicians, and the public in general.' In contrast, the medical profession has become increasingly unwilling to rely on its measurement for assessing perinatal care. Problems that have been identified include a lack of uniformity in assessing both viability and signs of life' and the influence of neonatal intensive care causing infants to be sustained beyond the perinatal period. We examined the extent to which variation in the management of preterm labour might influence perinatal mortality.
Methods
We undertook a one year prospective study (1 February 1987 to 31 January 1988) in the 17 perinatal units of the Trent region. Our intention was to identify all births at S 32 weeks' gestation. Data were collected by independent observers. Information was available from two sources.
(1) Labour ward records allowed the identification of all infants in the study group who were not referred for any neonatal care. These babies remained in the labour ward either because they were considered dead at delivery or because local policy was to give terminal care in the labour ward to infants considered nonviable. The records detailed birth weight, gestation, and whether the baby was born alive or dead. They did not indicate the criteria chosen to make these decisions or the grade of staff present at the delivery. (2) Examination of the case notes of all babies admitted to individual neonatal units identified those infants given active care and those given terminal care.
Results
From the data it was possible to identify three groups of infants: (a) those referred for active neonatal intervention; (b) those considered to have shown no signs of life; and (c) those who died soon after birth either in the labour ward or after transfer to the neonatal unit for terminal care. Table I gives the numbers of babies from each hospital who were referred for intensive care and of those considered to be dead at birth or who died without active neonatal intervention. Infants were further subdivided into those of 27 weeks' gestation
